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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

[{enbro U3y4eHus: AUCHUIIIUHBI « DJIEKTPOTEXHUKA U JIEKTPOHUKAY SIBIISIETCS
OCBOEHHE TEOPETUYECKHX OCHOB OJJICKTPOTECXHUKH, MPUOOPETCHUE 3HAHUK O
KOHCTPYKIMSAX, TPUHIMIAX JICUCTBUSA, IapaMeTpax MW  XapaKTEepUCTHUKaX
Pa3JIMYHBIX JIEKTPOTEXHUUECKUX YCTPONCTB.

3agauamMu  u3yuyeHUs] «DJNEKTPOTEXHUKA U DJIEKTPOHUKA» CTYJICHTaMHU
SIBIISTFOTCSI

- chopMHUpOBaTh TPENCTABICHUNA O COBOKYIMHOCTH TEOPETHYECKUX U
MPAKTUYECKUX 3HAHUMN B 00J1aCTH IJNEKTPUUECKUX LIETICH;

- HapaboTaTh y4eOHbIC MPUEMBI K METOJIbI aHAJIM3a TUIIOBBIX JIEKTPUUECKUX
LICTICH;

- OCBOWUTH OCHOBHBIE MPHHIUIIBI Pa0OThI ANEKTPUUYECKUX YCTPOMCTB M
Pa3JIMYHBIX KOHCTPYKIMHN TpaHCHOPMATOPOB;

- BbIpa0OTaTh CTpaTerMy MPUMEHEHUS pPa3JIMYHbIX METOJIOB pacyeTa
ANEKTPUIECCKUX U MaTHUTHBIX TIETICH;

- YCOBEPIIECHCTBOBAaTh IMOJYy4YCHHBIC y4COHBIC HABBIKH, HEOOXOAMMBIC IS
IIPOM3BO/ICTBA PACUETOB MapaMETPOB TpexX(a3HOH IIECKTPUUSCKON 1ECTIH;

-  Hay4YuTbCS IPAKTHYECKOMY MPUMEHEHHUIO Oe30MmacHoO padoThl C
AIEKTPOOOOPYAOBAHUEM.

2. Ilnanupyembie pe3ynbTaTbl 00yYEHHs MO JUCHUILIMHE (MOIYJIIO).

Ilepeuenp (GopMUPYEMBIX Ppe3yJbTAaTOB OCBOCHHS  00pa30BaTEIbHOU
mporpamMmbl (KOMIIETEHIINI) B PE3yJIbTaTe 00yUeHHUs 10 AUCIUILTAHE (MOIYIIIO):

OIIK-1 - CnocoOeH pemiaTh WHXXKEHEPHbIE 3a7aud B MpodeccuoHaabHOM
NEeSATEeIbHOCTH, HCHOJIb3Ysl METOAbl ECTECTBEHHBIX HAyK, MaTeMaTH4e€CKOro
aHajau3a M MOJEIIMPOBaHUS HAa OCHOBE (yHIAAMEHTAJbHBIX 3HAHUN (PU3KKH,
MaTeMaTUKH U OOUIETEeXHUYECKUX AUCLUUIUIMH Uid (opManu3anuu, pacuéra u
00OCHOBaHUS PElLLICHU, HalTPaBJICHHbBIX HA Pa3BUTHE TPAHCIIOPTHBIX CUCTEM.

OOGyueHwue 1Mo JUCUUIUIUHE (MOYJII0) MPEINOoJIaraeT, 4YTo Mo ero pe3yJbraTaM
oOyyaroruiicst Oyier:

3HaTh:

-OCHOBHBIC TEOPETHUYECKHE TIOJOKEHHUS ODIICKTPOTEXHUKH, CBS3aHHBIC C
MOJTy9eHUEM DJICKTPUUYECKON DdHEprum, e€ Iepenaveid, pacupeleicHHeM W
OTPeOJICHHEM;

-pacu€T W aHaU3 YCTAHOBUBIIMXCS M IEPEXOIHBIX AJICKTPOMArHUTHBIX
IPOIECCOB B JIMHCHHBIX M HEIMHEHHBIX JJICKTPHYCCKUX IEMIX OJU3KHX I10



CTPYKTYpE M TMapameTpaMm K DJJICKTPUYECKUM IEeNsM 3IIEKTPUPUIIMPOBAHHBIX
KEJIE3HBIX JOPOT MOCTOSHHOTO U IEPEMEHHOTO TOKA;

YMmers:

-IIPUMEHSATH TOJTyYEHHbIE 3HAHUSI JJIsl pacy€Ta U aHaIn3a 3JIEKTPOMAarHUTHBIX
IIPOIIECCOB B AJICKTPUUCCKUX LEMAX JPYroro HazHaueHus (Hampumep, 1Jisl CHCTEM
AJIEKTPOCHAOXKEHUSI METPOTMOJUTEHOB, TOPOJICKOTO 3JEKTPUUECKOTO TpaHCIopTa
(TpamBaii, TpoJIeHOYC), MPOMBIIIIICHHBIX MPEAPUITHN MPOMBIITICHHOCTH;

-pacCUMTHIBAaTh  PA3BETBIICHHBIC JJICKTPUYECKHE IeNu  0aHO0(a3HOTO
CHUHYCOUJATBHOTO TOKA.

Baanernb:

-ONBITOM ONPEACICHHUS TEPBUYHBIX ITAPAMETPOB DICKTPUUYECKUX LIETEH
PA3JIMYHOTO HA3HAYCHUS;

-COCTaBJICHHUS PACUETHBIX DJICKTPUICCKUX CXEM (CXEM 3aMeIeHHs );

-OTIBITOM IPOBEICHUS SKCIIEPUMEHTAJIbHBIX UCCIICIOBAHUM B AJICKTPUYECKUX
LETSAX PA3JIMYHOTO HA3HAYCHUA.

3. O0beM AUCIUTLIUHBI (MOIYJIs).
3.1. O6mias TpyI0eMKOCTb JTUCHMUILUIMHBI (MOTYJIS).

OOmiast TPYJIOEMKOCTh AMCIUIUIMHBI (MOIynsl) coctaBisier 7 3.e. (252
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pguctuIuMHbBl (MOAyJsi) B (opMe KOHTAaKTHOW paboTh
oOydJarommxcss ¢ MENarorTMYeCKUMH  padOTHUKAMU U (WIKM)  JIHUIAMH,
MIPUBJIEKAEMbBIMHU K peau3aliii 00pa3oBaTeIbHON MPOTrpaMMbl Ha HHBIX YCIOBUSX,
TIPY MIPOBEJICHUHN YUCOHBIX 3aHITHI:

KomugectBo yacos
Tumn yueOHBIX 3aHATHI Cemectp
Bcero

Ned | NoS

KonrtaktHas paboTa mpu npoBeIeHIH YUeOHBIX 3aHATHH (BCETO): 112 48 64
B tom uncne:

3aHATHSA JIEKITMOHHOTO THITA 48 32 16

3aHATHS CEMUHAPCKOTO TUIA 64 16 48

3.3. O0bemM mucHUIUIMHBL (MOIYJiA) B (OpME CaMOCTOSITEIIBHOW padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOH pabOThl OOydYarOmIUXCs C
NeJarornyeCKuMU pabOTHUKAMU U (MJIH ) JIUIIAMHU, TIPUBJICKAEMBIMU K peaJIU3alluN
oOpa3oBaTeIbHONM MpOrpaMMbl Ha HHBIX YCJIOBHUAX, TMPHU MPOBEIACHUU
MIPOMEKYTOUYHOM aTTecTaruu cocrapiseT 140 akagemMmuueckux yaca (0B).




3.4. ITpu oOy4eHnu o UHAUBUAYAJTLHOMY YY€OHOMY ILJIaHY, B TOM YHCJIE IPU

YCKOPEHHOM 00Yy4YeHUHU, 00BEM JUCITUTUTHHBI (MOIYJIsI) MOXKET OBITh peain30BaH

IOJTHOCTBIO B (hopMe caMOCTOSATENbHOM paboThl 00yUYaIOUIUXCs, a TaKXKe B (popme

KOHTaKTHOW padO0Thl OOy4YaIOMIMXCA C MEJAroru4ecKuMu pabOTHUKAMHU U (WJIN)

JIMLaMH, IPUBJICKACMBIMHA K PCAJIN3allUH O6pa3OBaTGHBHOﬁ IIporpaMmMbl Ha MHBIX

YCII0BHAX, ITPHU ITPOBCACHUN HpOMe}KYTOqHOﬁ aTTcCTaluu.

4. ConepxaHue JUCUUIUIAHBI (MOIYJIA).

4.1. 3aHsaTUs JISKIIUOHHOTO THIIA.

/o

TemaTnka JEKIMOHHBIX 3aHATUH / KpaTKO€ COACPIKAHUC

DIIEKTPUUECKHUI TOK.

PaccmarpuBaeMble BOIPOCH: DIEKTPOIBIKYIIAs CUIIa, PA3HOCTh HOTEHIUAJIOB. M eann3upoBaHHbId
ucrouyHuk D/IC, nneaan3upoBaHHbIl HCTOYHHUK TOKA, pealbHbIH HCTOYHHK JIEKTPOIHEPTUH M €ro MPe-
CTaBJICHUE YKBUBAJICHTHBIMH CXe-MaMH. DJIEKTpHYECcKas Ielb U €€ CXeMa, BETBb, y3ell, KOHTYp. 3aKOH
Jbxoymns-Jlenna. 3akon OMa.

JInnelinbie IICIIN ITIOCTOAHHOI'O TOKA

PaccmatpuBaemblie Bonpockl: PacueT 3KkBUBaJI€HTHBIX CONPOTUBIEHUN. Buibl coeAHEHUsT CONIPOTUBIICHUM
(mocnenoBaTeNbHOE, MapalJIeIbHOE U CMEIIAHHOE COSIMHEHHE CO-TIPOTHBIIEHUH). CoeIMHeHHE
CONPOTHUBIICHUH 10 CXEME «3BE€311a» U «TPEYTOJIbHUKY.

Meroas! pemieHns 1enei NoCTOSHHOIO TOKA.

PaCCManI/IBaeMBIe BOIPOCHI: MCTO,I[LI peHICHUsA JICKTPOTCXHUICCKUX 3a1a4 (MGTOZ[ pacydeTa CXeM €
HCIOCPCACTBCHHBIM IPUMCHCHUEM 3aKOHOB KI/IpXFO(i)a, MCETOJ Y3JIOBBIX MOTCHIUAJIOB, METOJ KOHTYPHBIX
TOKOB, MATPUYHBIH METON).

CI/IHyCOI/II[aJ'II)HHﬁ BHeKTpI/I‘leCKI/Iﬁ TOK.

PaccmarpuBaemsbie Bonpocs!l: [lepeMeHHbIH (CHHYCONIATbHBIN) 3JIEKTPUYECKU TOK M OCHOBHBIE
XapaKTepU3yIoIue ero BeNNIUHbL. M300paxenne CuHyCONIanbHBIX (QYHKIIHI BpEMEHHU B BHJIE
KOMIUTEKCHBIX YHcel. JIeHcTBHS ¢ KOMITIEKCHBIME YnciiaMu. KoM-TiiekcHbIH (cHMBOIMYecKnit) MeTox
pacdera 1enei CHHyconIalIbHOTo ToKa. [IpocTeiinme nenyu CHHYCONIaIbHOTO TOKa (IIeMH epPEeMEHHOTO
TOKAa C aKTUBHBIM, HHIYKTUBHBIM U €MKOCTHBIM CONPOTHUBIICHUAMHE). Pe30HaHCHBIC ABICHUS (PE30HAHC
HaIpsDKeHUH, pe30HaHC TOKOB). PacueT cloXHBIX LieTel IepeMeHHOro 0JHO(a3HOTO TOKa.

Tpexdasuble nenu.
PaccmarpuBaemsbie Bonpockl: OCHOBHBIE cOOTHOMIEHHUA. COeTMHEHNS 3B€3/101 (CHMMETPHYHBIN U
HECUMMETPUYHBIN pexiM). CoeMHEHNE TPEYTOJbHIKOM (CHMMETPHYHBIN I HECUMMETPUYHBIH PEXKUM).

MaruuTHsle 11enu.

PaccmarpuBaemsbie Borpockl: OCHOBHBIC MATHUTHBIC BETHIMHBL. OCHOBHBIC 3aKOHBI MATHUTHBIX CTICH.
3akon Oma u 3akoHbI Kupxroda it MarHuTHOH enu. PacdeT MarHUTHBIX HEeNeH MPY TOCTOSHHOM
MarHUTHOM IOTOKe. Pacuer Hepa3BEeTBIICHHBIX MAarHUTHEIX Ieniell. Pacdyer pa3BeTBICHHBIX MATHUTHBIX
nernei (mpsiMast 3aaya).

MHOTrono/uII0CHUKH
PaccmarpuBaembie Bompockl: OnpeneseHrne MHOTONOMOCHUKOB. OCHOBHBIE YpaBHEHHSI
quBIpéXHOHIOCHI/IKOB. CXGMBI 3aMCIICHUSA T{E?TI)IpéXl'lO.]'l}OCHI/IKOB.

[IepexoaHble mpoLECCHI.
PaccmarpuBaeMsble Bonpocsl: [TpudrHEI BOSHUKHOBEHUS MEPEXOIHBIX MIPOLIECCOB U UX
nocaeacTsus.3akoHbl komMmyTanuu. [lepexonnsiii mponece B RL Iepexoanslii mponecc B




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

RC.Anepunonnuecknii nepexonusiit mporecc B RLC — menm. KomebarenbHbIi IepexoaHBINA TPOIIECC B
RLC. IIpenensHO-anepuoanueckuii nepexoausiii npouecc B RLC-uenu. Pacuer kinaccuueckum MeTo oM
MEePEeXOAHBIX MPOLECCOB B IEKTPUUECKUX LETSIX C IBYMS PEaKTUBHBIMU JIE€MEHTAMHU.

OnepatopHbIi METO/I.

Paccmarpusaemsle Borpocsl: IIpeoOpa3oBanue Jlamaca. M300paxeHne HEKOTOPBIX

aeKTpoTexHUUecknx ¢yHknuit.3akorsl OMa u Kupxroga B onepatopHoii popme. O0mmii cirydaii pacaera
HEePEeXOTHOTO IpoLecca ONepaTopHEIM MeToIoM. POpMyITBI pa3noKeHusL.

10

Hexoppexrtasle 3anaun. MaTerpan Jroamens.
PaccmarpuBaembie Bonpocsl: JIMHAMUYECKOE NPEACTABIEHUE TOKOB U HANIPSKEHUM C
nomoltbto GyHKIMK XeBucaina u Jupak. Pacuet peakiuu nenu Ha HanpsbKeHUE MPOU3BOIBHON

(hopMmsI.

11

Bpamaromeecg MAar"duTHOC I10JI€C. BpamanmeeCH TpeX(l)aSHOC Mar"duTHOC I10JI€.
PaCCManI/IBaeMI)Ie BOIPOCHI: HonyquI/Ie Bpallarouerocsas MarHuTHOTo nonﬂ.HyﬂLcnpy}omee MAarsmuTHOC
rroJie. CriocoObl MOJYYCHUA Bpallaromerocs MarHuTHOT O oJist

12

Metoa cUMMETPUYHBIX COCTaBIsIOMMX. MeTon cuMmMmeTpuyHbix coctaBisitomux (MCC).
PaCCManPIBaeMBIe BOIPOCHI: OCHOBHEIE MOJIOKCHHUS MCTOZAAa CUMMCTPHUYHBIX COCTABJIAIOIINX.
COHpOTI/IBHCHI/IH CXCEM 3aMCIICHUS JI TOKOB pa3IMYHbIX HOCHCHOB&TGHLHOCTeﬁ.BI/IZ[BI HECUMMCTpPHHU B
Tpqu)a?;HLIX nenAax. Pacuér METOJAOM CUMMETPHUUYHBIX COCTABJIAIOIIUX HETIH ¢ HCCUMMETPUYHBIM
Y4aCTKOM B yuHun.Pacuér METOJAOM CUMMETPUYHBIX COCTABJIAIOIIUX LETIHU C CI/IMMCTpI/I‘IHOﬁ

Harpy3Koi IpU HECUMMETPUU IUTAIOLIEr0 HAIPSKEHUS.

13

HeCI/IHy'COI/II[aJ'IbHOG HaIIps’KCHUEC U TOKH B Tpqu)aBHBIX CECTAX

PaccmarpuBaeMbie Borpockl: MakcuMaibHEIE, JEUCTBYIONINE U CPEIHUC 3SHAYCHHS
HECHHYCOMIANBHBIX meproandeckux DJ]C, HanpspkeHMid 1 TokoB. HecrHyconnaapHbIe KPUBBIE C
nepuoIudecKkoi orudatomieil. Pacuer nemneit ¢ HecnHycongansHeIMU nepuoandeckumu DJ1C,
HaNPSHKEHUSIMH U TOKaMU. MOIITHOCTG B [IETIH HECUHYCOUAABHOTO TOKa. BrIcne rapMOHUKH B
Tpex(a3HbIX HETIX.

14

Lemnu ¢ pacnpenenEHHbIMU IIapaMETPAMH.

PaccmarpuBaemble BOIPOCHL: Y CTAHOBUBILUNCS TAPMOHUYECKUN PEKUM OJHOPOIHOM nuHun.berymue
BOJIHBL. PE)XMBI OJTHOPOAHOM JTMHUHU MPU TApMOHUYECKHX HANPSKEHUAX U ToKax. OMHOpOAHAS JIMHUS Oe3
uckaxxeHuit. OTHOpoIHAs JIMHMS 0€3 TIOTePh PU FAPMOHUYECKUX HAMPSIKEHHUSIX

1 Tokax.Pexxumpl oxHOpoHOM rHUK 6e3 noTeps.[lepexoHbpie nporecch B OAHOPOAHBIX JINHUAX 0€3
notepb. BkitoueHne ogHOpOAHON TMHNY O€3 MoTeph Ha MOCTOSIHHOE HanpspkeHne. OTpaxeHne 1
MpEeJIOMIIEHHE BOJH B OJTHOPOAHBIX JIMHUAX O€3 MOTeph.

15

Henunennrsie nemnm.

PaccmarpuBaemblie Bonpochl: HennHeliHble pe3ucTUBHBIE 371eMEHThI. PacueT Hepa3BeTBIIEHHONW MarHUTHOM
uenu.Pacuer pa3BeTBiaeHHON MarHUTHOU Lienu.Pacuer ueneil ¢ TMHEHHBIMU U HEJTMHEHHBIMU
WHIyKTUBHBIMU 3J1eMeHTaMu. HenHeitHble eMKOCTHBIE 3JIeMEHThI. MeTOo 1 SKBUBaJIEHTHBIX
cuHycous.PezoHaHCHbIE sIBIIEHUS B HEJIMHEWHBIX 1ensix.llepexoqHbie mpouecchl B HEMMHEMHBIX LEMsIX

16

SJICKTPOMaF HHUTHOC II0JIC. 9J’ICKTpOCTaTI/I‘-ICCKOC I10J1€

PaccmarpuBaembie Bonpochl: OCHOBHBIE YPAaBHEHUS JIEKTPOMArHUTHOTO MOJISL. DJIEKTPUUECKOE MOJIe
3apsHKEHHON OCH OTpe3Ka. DIIEKTPUUECKOE MOJIE IBYX PA3HOMMEHHO 3apsSKEHHBIX OCeil. DJIeKTpruiecKoe
0JIE U eMKOCTh CUCTEMBI LIMJIMHAP-TFIOCKOCTh. DIEKTPUYECKOE M0JI€ U eMKOCTb JIBYXIIPOBOJHOM
JUHUH. DJIEKTPUUECKOE M0JIE U eMKOCTh KOAKCUAIbHOTO

kabensi. OCHOBHBIE YpaBHEHUS DJIEKTPUIECKOTO TIOJISl B IPOBOJISIIIIEH Cpee.

17

MarsuTHoO€ I10JI€E TOCTOSHHOI'O TOKA. CI/IJ'Ia, ﬂeﬁCTBYIOIHaH Ha NPOBOJHUK B MArHUTHOM
ITOJIC.

PaCCManI/IBaeMBIe BOIIPOCHKHI: OcCHOBHEIE YpaBHCHUA MAaroHuTHOT'O ITOJIA ITIOCTOAHHOTO TOKA. BeKTOpHHﬁ
noTCHIHAJI MaroHuTHOI'O I10JIs.




/o

TemaTyka JTEKIMOHHBIX 3aHATUHN / KPAaTKOE COJIEpKAHNE

18

IIepemeHHOE 3EKTPOMArHUTHOE M0JIE. Y paBHEHUsI MakcBesua.
PaccmatpuBaemslie Bonpochl: YpaBHeHne Makcgeina 1 TeopeMa Y MoBa-I10iHTHHTa B KOMIUIEKCHOM
¢dopme. PacipocTpanenue 31nekTpoMarHUTHBIX BOJH.[ToBepXHOCTHBIH 3 deKT.

19

[TonynpoBOAHUKH.

PaccmaTpuBaemble BOpochl: BHbl IPOBOJUMOCTH HOTYIPOBOIHUKOB. DHEPT€THUECKHE 30HBI
MOTYTIPOBOJHHKA. DJIEKTPOIPOBOTHOCTH ITOIYTIPOBOAHUKOB. BobTaMIIepHbIe XapaKTepUCTHKN KOHTAKTOB
METaJlT — HOTyPOBOJHHK. bapbepHas eMKOCTBP-n Mepexoa.

20

[ToaynpoBOAHUKOBBIE THOBI.
PaccmaTpuBaemble BOIpOCHI: BH/IbI MOy ITPOBOAHUKOBEIX JHOAO0B.Beimpsmuensable. IMITyIbCHBIE.
Crabumutponsl. J{nonst lllortku. Bapukansl. TyHHeNbHBIE 1 00palleHHBIE THO/IBL.

21

bunonspHelil TpaH3UCTOP.
PaCCManI/IBaeMI)Ie BOHpOCLIZTpI/I CXCMBbI BKIIFOUCHUA TpaH?)I/ICTOpa.LIaCTOTHLIe CBOMCTBaA 6I/IHOJ'ISIpHOFO
TpaH3ucTopa. TUIbl OUIONIIPHBIX TPAH3UCTOPOB. TEXHOIIOTMH U3TOTOBJICHUS TPAH3HUCTOPOB.

22

Tupucropsl
PaccmaTpuBaemble Borpockl: Pu3HdYecKne MPOIEcCchl 1 OCHOBHBIE ITAPAMETPhI TUPUCTOpA. JJHHUCTOPHI.
CHUMHCTOPBI.

23

IToneBrie TPaH3UCTOPHLI.
PaccmatpuBaembie Bonpochl:I1oneBbie TpaH3UCTOPHI C YIPaBIAOIKUM p-n nepexonom.llonesrie
TPaH3UCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM.

24

I/IHTeraJ'ILHBIe MHUKPOCXCMbI
PaCCManI/IBaeMHe BOIPOCHI: OCHOBEI MI/IKPOBHGKTPOHI/IKI/I.TOHOJ’IOFI/IH 3JICMCHTOB HHTeraJ'ILHOfI
I/IH)KGKI_II/IOHHOI\/’I JIOTUKHU. AHAJIOTOBEBIC HWHTCIPAJIbHBIC CXGMBI.OHepaLII/IOHHBIe YCUIIUTCIIA.

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

JlabopaTopHbie paboThI

o/

HaumenoBanue 1abopatopHbIX paboT / KpaTKoe CopepKaHue

DKCIepuMeHTaIbHas MPOBEPKA HEKOTOPHIX METOIOB pacueTa MIEKTPUIECKUX IeTei
B xoze naboparopHoii paboThl paccMaTpUBAIKCh CIeyIolIne Bopockl: [IpoBepka OCHOBHBIX METOJIOB
pacuera aIeKTpHUYeCcKUX 1eneil. MeTozpl pacuera anekTpruueckux neneil.[IpuHumn u meros
HanoxxeHus. Teopema 00 SKBUBaJICHTHOM I'eHepaTope.

L[eHI/I OI[HO(I)EBHOI"O CUHYCOHUJAJIbHOT'O TOKA. ITocaenoBaTenbHOE COETUHEHNE aKTUBHOIO

H pCaKTUBHOI'O COHpOTI/IBHeHl/If/'I.

B xoze BoImosHEHUs 1a00paTOpHON pabOThI pacCMaTPUBAINCH CIIEAYIOIIUE Borpockl: ViccaenoBanne
YCTaHOBHMBIIHMXCS IIPOLIECCOB, SIBICHNS PE30HAHCA U YACTOTHBIX XapAKTEPUCTHK B HETSIX CHHYCOUJAIBHOTO
Toka. [TocTpoeHne BEKTOPHOH JrarpaMMBbl HAIPsHKEHUH TSI TOCIIE0BATENILHOM 1eTH.

L[CHI/I O,Z[HO(I)BBHOFO CUHYCOHUJAJIbHOI'O TOKA. HapaJ'IHCJ'IBHOC COCANHCHHUEC aKTUBHOI'O U
PCAKTUBHOT'O COHpOTHBJ’IGHHﬁ.

B xoze BeimonHeHNs 1a00paTOpHOH paboThl paccMaTpUBAINCH CIEAYIONINE BOIpockl: Onpenensercs
KOMILJIEKCHOE COMPOTHUBJICHUE MU 110 MOKa3aHUSIM BOJIBTMETPA, aMriepMeTpa u BarrMmerpa. [loctopoenue
BEKTOPHOM JAMarpaMMbl TOKOB JUIs ApaJUIeIbHOTO KOHTYPA.

HccnenoBanue sBiieHNE pe30HAHCa B MapaIeIbHON JIEKTPUUYECKON 11enu (pe30HaHC
TOKOB)

B xone npoBenenus 1abopaTopHOM pabOTHl pacCMaTPUBAIOTCS CIIEAYIOLIE BONpockl: OnpeieneHne
K03 uneHToB TpaHcHopMaIK BEIUIHH HOTPEITHOCTEN TpaHC(HOPMATOPOB TOKA.
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HccnenoBanue 3M€KTPUYECKHUX LIETIEN CO B3aUMHOW UHIYKTUBHOCTBIO

B xoze BbIOMTHEHUS 1a00paTOPHON pabOThl PACCMATPUBAIOTCS CIICAYIOIHE BOIPOCHL:
B3aI/IMOI/IH,HyKTI/IBHOC COHpOTI/IBJleHI/Ie.PaC‘-IeT QJICKTPUICCKUX uenel‘/i C B3aUMHOM WHAYKTHUBHOCTBIO.
OILHOI/IMGHHLIG 1 pasHOMMCHHBIC 3 KUMbI UHAYKTHBHO-CBA3aHHbIX KAaTYHICK. Pacuer QJICKTPHUUICCKUX
ueneﬁ C B3aMHOM UHAYKTHUBHOCTBIO.

IIepexoaHbie TPOLIECCHI B MTOCIEA0BATEIbHBIX LEISIX

B xoze BeImonHEHUST 1a00paTOPHON pabOThI pacCMaTPUBAINCH CIEAYIOIME Bonpockl: Ilepexonubie
PEeXUMBI BO3MOXKHHI B e R, L, C B 3aBHCHMOCTH OT BHIa KOPHEH XapaKTePUCTUIECKOTO
ypaBueHus.MccnenoBanne nienu R, L. Mccnenosanue nenu R, C. Vccnenosanue nemu R, L, C.

HccnenoBanue Tpexda3HoM 1enu, COSAMHEHHON 3BE3/101.

B xozie BbIOTHEHUs 1a00paTOPHON paboThl pacCMaTPUBAINCH CIIEAYIOIIUE BOPOCh: O3HAKOMIIEHHE C
pacopeacjaicHueM Hal'[pﬂ)KeHI/Iﬁ " TOKOB B TpeX(l)aSHOﬁ OCIIu, COCL[I/IHGHHOﬁ 3363[[0171, npu paBHOMepHOfI nu
HepaBHOMepHOﬁ O[[HOpO,Z[HOﬁ Harpyske (ba3 IIpyU HAJIUYHUU U OTCYTCTBUU HYJICBOI'O IPOBOJA U
HEOJHOPOJHOM Harpys3ke. BolssCHEHUE BIMSAHMS HYJIEBOTO IIPOBOJA B YETBHIPEXIIPOBOAHOM CUCTEME IIPU
HEpaBHOMEPHOU Harpy3ke (a3 Ha (pa3HbIe HAIPSHKCHUS U TOKH.

UccnenoBanue TpexdazHoU 1eTH,COeAMHEHHON TPEYTOIbHUKOM.

B xoze BoImonHEHUs 1a00paTOPHOH pabOTHl PACMATPUBAIIICE CIIEIYIOIINE BOIPOCH: 3HAKOMIICHUE C
pacrpeseneHreM HalpsDKCHUH B TOKOB B TPeX(a3HOU ENH, COSANHEHHON TPEyTOJIbHUKOM, IIPH
paBHOMEpPHOW M HEPaBHOMEPHOMW OJHOPOAHON Harpyske ¢as.

quHpeXHOJ'H-OCHI/IK.

B xone BeimonHeHus 1abpaTtopHoi paboThl pacCMaTPUBAIUCH CIEAYIONIHE BOMPOCH: XapaKTePUCTHUECKUE
napaMeTpbl YEThIPEXOMIOCHUKA. PexKUMBI paOOThI 4ETHIPEXOMIOCHHKA. MEeTOAbl IPUMEHSIEMbIE /IS
TEOPETHIECKOTO U IKCIIEPUMEHTAIIEHOTO

ompeneneHus K03 PUITHESHTOB.

10

W3ydeHne MarHuTHBIX LiETIeN

B xope BemonHeHMs 1a00paTOpPHOI pabOTH paccMaTPUBAIIUCH CIECTYIOIINE BOIPOCH!: 3y4nuTh
yCTpoHCcTBO MILTHBeOepMeTpa. Hayuutbes n3mepsaTs MarHUTHBIN OTOK. [IpoBepuTs BIMsIHNE
BO3AYIIHOI'O 3a30pa U MAarHUTHBLIX ITYHTOB HA MAarHuTHOC COIIPOTUBJICHUC 1ICTIN.

11

I/ICCJ'IGI[OBaHI/IC ,Z[JIHHHOﬁ JINHUU B CTATUOHAPHOM PEIKUME.

B xoxe BeImoHeHHs 1a60paTOpHO pabOTHI paccMaTPUBAIOTCS CIEAYIONINE BOMpockl: MccnenoBanue
pPEeXHUMa CTOSYHNX BOJH IIPH TAPMOHUIECKOM BO3IeHCTBUN.VI3ydueHne CTallHOHAPHBIX PEKUMOB PaOOTHI
JUTMHHOHN THHAH (IIETTH ¢ pacIpeelieHHBIMY MTapaMeTpaMu) TIPH TapMOHUYIECKOM BO3ICHCTBUH.

12

HccnenoBanue JIMHHON JIMHUY B IEPEXOJHOM PEKUME

B xoze BoIoHEHUS 1a00paTOPHON pabOTHI pacMaTPUBAIIICE CJIAYyONIE BONpockl: OcuiorpaMmma
BXOJIHOTO UMITyJibca. OcumiorpaMma nepexoqHoro npouecca. OcuiorpaMMa KOpoTKOro 3aMbIKaHUs Ha
BBIXOJIE.

13

MarauTHoe mos QJICKTPpOMArHuTa IoCTOSAHHOTO TOKa

B xoze BhINOIHEHHS 1aO0PaTOPHON paboTHI pacCMaTPUBAIUCH ciieaytomue Bonpocs!: [Tloctpoenue rpaduk
MarHUTHOM MHIYKIMHU B 3aBUCHMOCTH OT PAcCTOSIHHSA JI0 spMa Ha OCH CHMMETpPUH dJIeKTpoMarHuTa.Pacuer
MarHUTHOTO TOJIS [0 3aKOHY MOJIHOTO TOKA.

14

Huon

B xozie BbIoTHEHUS 1a00paTOPHOH pabOTHI pacCMaTPUBAJIMCH CIIEAYIOIINe BOIPOCH: BpemeHHbIe
III/IanaMMBI HpOHeCCOB, HpOTeKaIOH_U/IX HpI/I SaHI/IpaHI/II/I HOHprOBO}IHI/IKOBOFO auonaa. 3aBI/ICI/IMOCTB
OapbepHON EMKOCTH TOJYIIPOBOAHUKOBOTO JMOJIa OT BEIMYUHBI 00paTHOTO HaNpspKeHuUs. BobraMmmepHast
XapaKkTepUCTHKa cTabuinuTpoHa. VccnenmoBanie TMHAMHUYECKIX XapaKTEPUCTUK TUOJIOB.

15

Tupucrop

B XO0/JI€ BBIIIOJITHCHUA na60paT0pH0171 paﬁOTLI paccMaTpuBaAJINCh CICAYOIINE BOIIPOCHI: HCCJ’ICI[OBaHI/Ie
npsiMOi BeTBH THpHcTOpa.MccienoBanue oOpaTHON BeTBU THpUCTOpa. BosibT-aMnepHas xapakTepucTHKa
JAUHHUCTOPA.
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16

bunosapHbI TpaH3UCTOP

B XO0/J€ BBIIIOJTHCHUA J'Ia60paTH017[ pa6OTLI pacCMaTpuBaJINCh CICAYIONIUE BOIIPOCHI: I/ICCHCIIOBaHI/Ie
PCKHUMOB pa60TLI 6I/IHOJ'I$IpHOFO ’I’paH3I/ICTOpa.PaC‘-IeT CTCIICHU HACBIIICHUA TPpaH3UCTOPA. Cusarue
ceMeiicTBa BXOJHBIX XapPAKTCPUCTHUK ITPU NMOCTOAHHO HAIIPSAKCHUU UKD. Cusarue BBIXOOHBIX
XapaKTCPUCTHUK NPU MMOCTOAHHOM TOKE 0a3kl.

17

IToneBoii Tpan3ucTop

B xope BeImonHeHNS 1a00paTOpPHOM pabOTH paccMaTPUBAIOTCA CIEAYIOMIHE BoTpockl: MccnenoBanme
BOJIbTAMIIEPHBIX XaPAKTEPUCTUK PA3IMYHBIX BUIOB MOJEBBIX TPAH3UCTOPOB.BHIXOAHBIE XapaKTEPUCTUKU
MIOJICBOTO TPAH3HUCTOpA C P-N epexo oM. BoiapTaMnepHble XapaKTEpUCTHKH MOJIeBoro Tpanzuctopa MOII
THIIa CO BCTPOCHHBIM N-KaHaJIOM.

18

I/ICCJ'IG,I[OBaHI/IC JIOTHYECKOH HHTeraﬂbHOfI MHUKPOCXEMbI

B xoze BbInoTHEHUs! 1a00paTOpHON paboThl pacCMaTPUBAIKCH CIIEAYIOIIE Bopockl: OnpeaeneHue
JIOTUYECKUX OIlepaluil, BBIIOJIHIEMBIX II0JYIPOBOJHUKOBOM MUKpocxeMoll. MccnenoBanue BXOAHOU U
IpSAMOM MepeaaTouyHON XapaKTePUCTHK JIOTHUYECKOH MOy TpOBOIHIKOBOI MuKpocxeMbl. Onpenenenne
MOIIHOCTH, TIOTPEOIIIEMOH JIOTHUECKOI MOTyIPOBOIHUKOBONH MUKPOCXEMOM.

19

OCHOBBI MUKPO3JIEKTPOHUKH.
B xoze BoImomHEHUS 1a00paTOPHON pabOThI pacCMaTPUBAINCH CIEAYIOIINE BOPOCH: DYHKITMOHATIbHAS
MHKpOUIEKTpOHUKa. CO3/1aHNE aKTUBHBIX M TACCHBHBIX 3JIEMEHTOB MHUKPOCXEMBI.

20

Ycunurenu HaIIpPsAXKCHUA.

B xoze BeImonHeHN 1a00paTOpHON PabOTH PaCCMATPUBAIIMCH CIIEAYIOIINE BOIPOCHL: PeXUMBI paboThI
YCUIIMTENBHOTO Kackana: A, B, AB. O6partnas cBs3s (OC) B yeunmurensx, Buasl OC. [IpuHnunuansHas
CXeMa yCUIINTEN Ha OUIIOIPHOM TPAH3HCTOpE, Ha3HAUCHHE

3JIEMEHTOB CXEMBI.

21

Ycuaurenu MOIIHOCTH.
B xope BeImonHEHNS 1a00paTOPHOM PabOTH pacCMaTPUBAIUCH CIEAYIONINE BOIPOCH: OIHOTAKTHBIA U
,HByXTaKTHBIfI BLIXO,I[HOﬁ KaCKaJbl YCI/IJ'ICHI/IH. Pa60Ta CXCMBEbI B pG)KI/IMe B

22

['eHepaToOpbl TAPMOHUUYECKUX KOJICOaHHIA.

B xoze BbImonHEHMS 1a00paTOPHON PabOThl PACCMATPUBAIUCH CIESAYIOIIUE BOIIPOCHL: Y CIIOBUS
caMOBO30Y>KIeHHs aBTOT€HEPATOPOB!

6ananc ¢a3 u ammmtyx. Asroreaepatopsl LC- n RC- tTuma: cxemsl, ocoOeHHOCTH ()yHKITMOHHPOBAHUSI.

23

Crabunusatopsl HapsXKEHUS U TOKA.
B xope BemonHeHMs 1a00paTOPHOH pabOTH pacCMaTPUBAIUCH CIEAYIOIIHE BOMPOCh: CTabMIN3aTOPHI:
napaMeTpuIeCKUC 1 KOMIICHCAIIMOHHBIC.

24

Hpeo6pa30BaTeJ1H HaIpsKCHUA U 4aCTOTHL.
B xone BeimonaHeHHs 1a60paTOpHON pabOThl paccCMaTPUBAINCh CIeAyIONUe BOPockl: OCOOEHHOCTH
HMITYJIbCHBIX METOJOB PETYJIMPOBaHUsI IOCTOSHHOTO HANPSKEHUsI. TUPUCTOPHBIE PErYJISATOPEI

[IpakTueckue 3aHsaTHS

/o

TemaTnka MpakKTUYECKUX 3aHATUN/KPATKOE COJEPIKAHME

Pacuer BXOAHBIX COHpOTI/IBHCHI/Iﬁ NOCJICA0BATCIIbHO-TIAapaJIJICIIbHBIX ueneﬁ.

B xoae npoBeeHus IpakTUYECKOTO 3aHATHS PACCMATPUBAIIUCH CIEAYIOIINE BOTPOCHIL:
IlocnenoBarenpHOE, NApaUIEIbHOE U CMEIIAHHOE COEAUHEHUE IPOBOAHUKOB. PacueT aieKTpuueckux
Tenei MOCTOSTHHOTO TOKa METO/IOM. SKBUBAJICHTHBIX MPeoOpa3oBaHuil:

MGTOH KOHTYPHBIX TOKOB. MeTO}I HAJIOXCHU. BXO}IHBIG 1 B3aMMHBIC ITPOBOIUMOCTH.
B XOJ€C MPOBEACHUS MPAKTUICCKOI'O 3aHATHUA PACCMATPUBAJINCH CICAYIONIUEC BOITPOCHI: HOpHI[OK pacuera
3J'I€KTpPI‘I€CKOfI nen METoA0M KOHTYPHBIX TOKOB 1 METOAOM HEU'IO)KGHI/ISI.OHPC,HCHGHI/IG BXOIHBIX U
B3aMMHBIX HpOBOIlPIMOCTCﬁ BETBEU CXCMEL.




TemaTuka MpakTHYECKUX 3aHATUI/KpAaTKOE CoJlepKaHHE

3 |Meron y3/10BBIX TOTEHIIMATOB. MeTo 1 NBYyX y370B. bamanc MomiHocTe.
B XOJ€C MPOBEACHUS MPAKTUICCKOI'O 3aHATHUA paCCMAaTPpUBAJINCh CICAYIONIUE BOITPOCHL: €TO/J ABYX Y3JI0B
ABJIACTCA YaCTHBIM CJIy4daeM METO/Ia Y3JIOBBIX IMMOTCHIINAJIOB. Pemienue 3aJa4 B IporpaMmme mathcad.

4 |Pacyer mpocTeHIMX LeTel CHHYCOMAIbHOTO ToKa. [TocTpoeHne mpocTenmmx

BCKTOPHBIX JUarpaMm.

B xoze npoBeneHNs MPAKTUUCEKOTO 3aHATHS PAaCCMaTPHBAIOTCS CIIEAYIONINE BONPOCH: PacdeT THHEHHBIX
3NEKTPUYECKHX LETIeH CHHYCOUIAIBHOTO TOKa. [locTpoeHue Tpeyronb-HNKOB HaNpsDKEHNUH,
COTIPOTHUBIICHIHA W MOIIHOCTEH IS TF000 eI CHHYCOUIATBFHOTO TOK

5 |CuMBOJIMYECKUN METOJ pacyeTa Ieneil CMHYCOUIaIbHOTO TOKa.
B XOJ€C MPOBEACHUS MPAKTUICCKOI'O 3aHATHUA paCCMAaTpUBAJINCh CICAYIONIUEC BOHpOCLIZCMBOHI/I‘{eCKI/IP‘I
METOM pacyeTa ueneﬁ CHHYCOHJAJIbHOTO TOKAa C MPUMEHCHNEM KOMIUICKCHBIX YHCEII. TeopeMa 317mepa.

6 |Pe3sonanc HampsokeHuii. Pezonanc TokoB

B XOJ€ MPOBEACHUS MPAKTUICCKOI'O 3aHATHUA paCCMAaTPUBAIOTCA CIICAYIOIIUEC BOIIPOCHI: YacToTHbIE
XapPAKTCPUCTHUKH PEC30OHAHCHBIX I_[eHeﬁ. PeaxtuBHbIC COIIPOTUBJICHUA U IPOBOAUMOCTHU OTACIIbHBIX
Y4acCTKOB ].[Cl'[I/I.HOCTpOGHI/II/I BCKTOPHBIX AUArpaMm Ajis1 pe30HaHCHBIX I_ICHeI\/'I.

7 |Pacder pa3BeTBICHHOW LIETIH CHHYCOUJAIBHOTO TOKA C B3aUMOUHIYKITUEH C
MOCTPOEHHUEM BEKTOPHOM JUArpaMMbl TOKOB U TOMOTPaPUIECKON TUarpaMMbl
HanpsHKeHUH

B XOJI€ BBIMOJHCHHUSA NPAKTUYCCKOTO 3aHATUA paCCMaTPpUBAJIUCh CJICAYIOINE BONIPOCHI: PacueT cioKHBIX

Leney ¢ B3aMMHOM UHAYKIMEH. Pacuer TMHEHHBIX Lenell ¢ B3aMMHOM HHAYKTUBHOCTBIO IIPU
FapMOHHUYECKHUX TOKAX.

8 |Pacuer HeIMHENHBIX €€ HOCTOSIHHOTIO TOKA

B xope mpoBegeHUs MPaKTHYECKOTO 3aHATHA PACCMATPUBAIOTCS CIEAYIONIHE BOTIPOCHL: I'padrraeckuii
METOA aHaJInu3a HEIUHENHBIX ueneﬁ ITIOCTOSAHHOI'O TOKa.rpa(bI/I‘ICCKI/Iﬁ MCTOJ pacyeTa uer{eﬁ (¢0)
CMCIIaHHBIM COCIUMHCHUEM HEJIMHENHBIX 3H€M€HTOB.3J’I€KT})I/I‘ICCKOC COCTOSIHME HEJIMHENHBIX ueneﬁ
OITUCBhIBACTCA HAa OCHOBAHUHU 3aKOHOB Knpxrmba.

4.3. CamocrosiTenbHas padoTa 00ydarOIHuXCs.

Bun camocrositensHO# paboThI

1 |[ToaroTtoBUTHCS K JIEKIIMOHHBIM 3aHSATHSAM, U3y4asi OCHOBHYIO JINTEPATYPY 1O
JUCIUTUIMHE.

2 IToaroroBka k HpOMG)KyTO‘-IHOﬁ aTTeCTalnuu.

3 | IlogroroBka K TeKyILIeMy KOHTPOJIO.

4.4. ITpumepHbIN IEpeUeHb TEM PAaCUETHO-TpaPUUECKuX padoT

[IpousBecTr pacyeT ANEKTPUUECKON [ENU ITOCTOSHHOIO TOKA IO BAPUAHTAM.
Onpenenuth TOKM B BETBAX DSJCKTPUUECKOM IIEMM U BBHINOJHUTH OanaHc
MOIIHOCTEH.

1.R1=100M R2=10 Om R3=20 Om R4=5 Om R5=10 Om R6=15 Om E1=250
B E2=100 B E3=220 B E4=150 B E5=150 B E6=100 B.

2. R1=10 Om R2=10 Om R3=20 Om R4=20 Om R5=40 Om R6=25 Om
E1=200 B E2=150B E3=220B E4=150B E5=100B E6=200B.



3. R1=5 0Om R2=10 Om R3=15 Om R4=15 Om R5=10 Om R6=20 Om E1=150
B E2=150B E3=220B E4=100B E5=100B E6=100B.

4. R1=5 OM R2=5 Om R3=5 Om R4=10 Om R5=10 Om R6=15 Om E1=200 B
E2=150B E3=150B E4=150B E5=100B E6=150B.

5.R1=10 OmM R2=5 Om R3=10 Om R4=5 Om R5=10 Om R6=10 Om E1=100
B E2=150B E3=100B E4=150B E5=100B E6=150B

6. R1=15 Om R2=10 Om R3=10 Om R4=5 Om R5=10 Om R6=10 Om E1=250
B E2=150B E3=100B E4=100B E5=100B E6=100B.

7. R1=20 Om R2=10 Om R3=10 Om R4=5 Om R5=10 Om R6=10 Om E1=250
B E2=150B E3=100B E4=100B E5=100B E6=150B.

8. R1=10 Om R2=5 Om R3=10 OM R4=5 Om R5=5 Om R6=10 Om E1=200 B
E2=150B E3=200B E4=150B E5=200B E6=100B.

9. RI=10 Om R2=10 Om R3=10 Om R4=15 Om R5=10 Om R6=20 Om
E1=200 B E2=100B E3=200B E4=100B E5=150B E6=100B.

10. R1=5 Om R2=5 Om R3=10 Om R4=10 Om R5=15 Om R6=10 Om E1=100
B E2=100B E3=150B E4=200B E5=100B E6=100B

PaccuutaTh (ha3Hble TOKM HArPy3KH, JIMHEWHbIE TOKH, HAMPSHKEHUS Ha (a3ax
Harpy3Kku, aKTUBHYIO MOIIHOCTb, Pa3BUBAEMYIO0 I€HEPATOPOM U MOTPEOIITEMYIO
Harpy3koi B Tpexdas3Hou ceTu.

1. Un=380 B Rn=10 Om; Xn=3 Om; R=20 Om; XL=5 Om; XC=15 Om.

. Un=346 B Ri=0 Om; Xn=4 Om; R=18 Om; XL=15 Om; XC=5 Om.

. Un=220 B Rii= 0 Om; Xn= 6 Om; R= 10 Om; XL= 8 Om; XC= 0 Om.

. Un=380 B Rii=4 Owm; Xu= 8 Om; R=12 Om; XL=0 Om; XC= 6 Om.

. Unr=173 B Ria= 3 Om; Xi1= 0 Om; R=15 Om; XL=10 Om; XC=0 Om.

. Un=380 B Rii=5 Om; Xni= 0 Om; R=16 Om; XL= 0 Om; XC= 10 Om.

. Un=220 B Ra=3 Om; X11=7 Om; R=20 Om; XL=12 Om; XC=2 Om.

. Un=346 B R1=9 Om; Xun= 10 Om; R=22 Om; XL= 10 Om; XC= 0 Om.

. Unr=173 B Ra= 12 Om; Xi1= 9 Om; R=25 Om; XL=0 Om; XC= 15 Om.
10. Un=220 B Ra=10 Om; Xn= 10 Om; R=30 Om; XL=20 Om; XC=5 Om.
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5. IlepeueHp wu3HaHUN, KOTOpPBIE PEKOMEHIYETCS HCIOJIb30BaTh IIPU
OCBOCHMH JTUCUUILTUHBI (MOAYJIs).
Ne
n/n

bubnuorpaduueckoe onucanue Mecro nocryna




ATtabekos, I'. U. TeopeTnueckue OCHOBBI
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URL:
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592 ¢. — ISBN 978-5-507-49672-3. — Texcr : HOMBIOBATEICH.
AJICKTPOHHBIN // JIaHb : AEKTPOHHO-OMOINOTEUHAS

cucrema. 2024

Aiipanetsia, B. C. DekTpoTexHHKa U JIEKTPOHHKA. URL:

DnexTpoTexHuka : yueobHoe nocodue / B. C.
AlipanersH, B. A. Paiixept. — HoBocubupck :
CI'YIuT, 2022. — 84 ¢. — ISBN 978-5-907513-21-
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https://e.lanbook.com/book/317594
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URL:
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Uepnsimios, H. I'. Obmas snekTpoTexHuKa : yueOHOe
nocobue / H. I'. Yepnsimos, T. FO. lopoxoBa. —
Tam6boB : TIT'TY, 2018. — 84 ¢. — ISBN 978-5-8265-
1861-8.

URL:
https://e.lanbook.com/book/319820
(mara obparenus: 15.06.2025) —
TeKcT : ANMEeKTPOHHBIH.

Adanacees, A. 0. Teoperndyeckne OCHOBBI
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AdanaceeB. — Kazans : KHUTY-KAMH, 2020. — 276
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URL:
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o MOJIb30BATENEH.
ANIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-ONOINOTEUHas
cucrema. 2020
6. IlepeueHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U

OCBOCHMH JTUCUUILTUHBI (MOAYJIs).

MH(OPMAIIMOHHBIX CHPABOYHBIX CUCTEM, KOTOPbIE MOTYT HCIOJB30BATHCS MPH

1.Odbunmaneusiii cait PYT (MUUAT) (https://www.miit.ru/).
2.0dummaneheii caiitt OAO «PX Iy (https://www.rzd.ru/).
3.Hayuno-rexanueckas 6uommorexka PYT (MUUNT) (http:/library.miit.ru/).
4. O6pazoBarenbHas maatdopma «HOpaiit» (https://urait.ru/).



5. 9JICKTpOHHO-6I/I6JII/IOT€‘{Ha}I CHUCTEMA n34aTejabCTBa «JIauby»
(http://e.lanbook.com/).

7. llepedyeHb  JNHIEH3UOHHOTO W  CBOOOJHO  PacIpOCTPaHSIEMOIO
IPOrpaMMHOr0 00€cleYeHus, B TOM YMCIE OTEYECTBEHHOIO IPOU3BOJICTBA,
HEOO0XOUMOTrO ISl OCBOCHUS JUCIIUILIMHBI (MOJTYJISA).

1. «Innexc bpaysep»

2. OnepannonHas cucreMa Microsoft Windows.

3. Microsoft Office 365 (Microsoft Word, Microsoft Excel, Microsoft Power
Point).

4. NI Multisim (Electronics Workbench)

5. MathCad 13 unu HoBee (ananor — Matematuka, Wolfram Mathematica)

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOW it
OCYILIECTBJICHUSI 00pa30BaTEILHOTO Mpoliecca Mo TUCIUILTMHE (MOIYJIIO).

YyebHble ayIUTOpUM JUIsl TPOBEACHUS YUYEOHBIX 3aHSATUN, OCHAIEHHBIC
KOMITBIOTEPHON TEXHUKON ¥ HA0OpaMH JIEMOHCTPAIIMOHHOTO 000PY/I0BaHUS.
9. ®opma MPOMEKYTOUHOM ATTECTALINU:

3auer B 4 cemecTpe.
DK3aMeH B 5 ceMecTpe.

10. OueHouHbIE MaTEPHUAIIBI.

OueHoOYHbIE MaTepUalIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH MTPOMEKYTOUHON

aTTeCTallui, pa3padaThIBAIOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).



ABTOpBI:

JIOLIEHT, JOLIEHT, K.H. KaQeapbl
«ONEKTPOIHEPTETUKA TPAHCIIOPTA»

CoracoBaHo:

3aBeayrommii kadeapon dulJl
3aBenyrommii kadeapoit 93T
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